The purpose of this audit was to retrospectively examine the anaesthetic technique and perioperative complications among adult patients with confirmed myotonic dystrophy who presented for surgery at Royal Perth Hospital. A total of 18 general anaesthetics, two spinal anaesthetics, one conscious sedation and six eye blocks were performed. No deaths and no myotonic episodes were described despite the use of a variety of techniques, including the administration of succinylcholine to three patients. The only patient to experience postoperative complications was severely unwell preoperatively and underwent upper abdominal surgery. The audit revealed an overall complication rate of 5.5% of general anaesthetics or 3.8% of all anaesthetics in this patient population.
Myotonic dystrophy is the commonest adult muscular dystrophy, with a prevalence of approximately 1 in 8000 1 . There have been no reports describing the outcome of anaesthesia among a group of such patients in Australia. This article retrospectively reviews the perioperative outcome of all patients diagnosed with myotonic dystrophy who have undergone surgery at Royal Perth Hospital since 1972.
Royal Perth Hospital is a 900 bed acute care tertiary referral hospital with all specialties represented except paediatrics and obstetrics.
METHODS
A list of 41 patients with myotonic dystrophy, confirmed by DNA analysis, was obtained from the neuropathology department at Royal Perth Hospital. The details of all anaesthetics were obtained, and the perioperative medical, nursing, and physiotherapy notes were reviewed to assess for postoperative complications. The anaesthetic chart of one patient was poorly copied onto microfilm and no anaesthetic details were visible.
Complications were defined as: 1. Unplanned admission to the intensive care unit (ICU). 2. Postoperative ventilation greater than four hours. 3. Any new arrhythmia. 4 . New X-ray changes consistent with regional lung collapse or aspiration. 5. Postoperative temperature greater than 38.5°C with leucocytosis. 6. Hypoxia requiring active treatment.
RESULTS
A total of 18 general anaesthetics were performed, one case of conscious sedation, two spinal anaesthetics and six eye blocks. The majority of operations were minor, however four cases involved abdominal incisions. The anaesthetic details and drugs administered are listed in Table 1 .
Only one patient (listed first in Table 1 ) experienced complications. This patient presented with severe grade 5 disease, complicated by dilated cardiomyopathy with severe impairment of left ventricular function, and recurrent pulmonary aspiration confirmed radiologically. The postoperative course was complicated by left basal lobe collapse and respiratory embarrassment, with a peak arterial carbon dioxide tension of 79 mmHg. This responded to physiotherapy, with improvement of the acute episode.
No mention was made in the anaesthetic notes of temperature management of either the patients or the operating theatres, except for the second listed patient, to whom a forced air warmer was applied intraoperatively. No case of shivering was reported.
The transfer of one patient to intensive care postoperatively was elective, and that patient had an uneventful stay. Two patients returned home on the day of their anaesthetic, which was apparently without incident.
DISCUSSION
Myotonic dystrophy is a systemic disease transmitted in an autosomal dominant pattern, with the gene defect carried on the 19q chromosome. Skeletal muscle exhibits myotonia, progressive muscle weakness and finally wasting. Muscle wasting usually begins around the neck and distally and then becomes more generalized. Preoperative assessment based solely on skeletal muscle manifestations may, however, be misleading. Cardiac manifestations of myotonic dystrophy (characteristically progressive conduction abnormalities and global cardiomyopathies) may precede clinical skeletal muscle involvement 2 . Oesophageal motility, gastric emptying 3 and blood gases 4,5 may be abnormal despite minimal skeletal muscle involvement.
Anaesthesia in the myotonic patient is reported to be of high risk, with postoperative complications occurring in between 8.2% and 52% of cases 6, 7 . Our complication rate was 5.5% of general anaesthetics or 3.8% of all anaesthetics.
In reviewing the anaesthetic techniques used, some interesting points present.
The combination of oesophageal dysmotility and upper airway muscle weakness places the myotonic patient at increased risk of pulmonary aspiration and postoperative chest infection 2, 6, 8, 9 . A recent series by Mathieu et al 7 listed six cases of acute postoperative respiratory failure, four of whom required ventilatory support. In our series 16 of 18 patients having general anaesthesia were intubated to protect the airway. No case of aspiration was noted. The response to thiopentone and propofol in myotonic patients is varied. Several case studies have reported increased sensitivity to intravenous induction agents, with prolonged recovery times postoperatively 8, 10, 11 . The reported prolonged respiratory depression seen following thiopentone has led some authors to advise against its use 1 . Both localized and generalized myotonic responses have been reported to intravenous propofol 12, 13 . No patient in our audit was reported to have had a myotonic episode. The doses of induction agents in our patients appear to be within a typical clinical range and these were without apparent adverse effect.
The use of succinylcholine in myotonic dystrophy is controversial. Due to the mixed reports of both normal and myotonic responses, most authors recommend avoiding it 1, 6, 8, 9, 14 . A series by Mitchell et al 9 reported a case of dose-dependent contracture following succinylcholine. A good alternative for a rapid sequence induction may be co-induction with alfentanil and propofol 15 . In our audit three patients received succinylcholine (two after diagnosis) without incident. This fact supports Harper's claim 16 that succinylcholine-induced myotonia may not be severe in myotonic dystrophy, in contrast to that in nonprogressive myotonic disorders such as myotonia congentia, myotonia fluctuans, hypokalaemic periodic paralysis and paramyotonia congentia.
The response to nondepolarizing muscle relaxants, in the absence of any marked muscle wasting, is reported to be normal 6, 8, 14 . Whilst no prolonged adverse effects were noted in the six patients in this series who received nondepolarizing muscle relaxants, evoked twitch tension and recovery times were not measured. If muscle relaxation is required, the recommendations made by Diefenbach et al 17 appear sensible. When nondepolarizing relaxants are deemed necessary, even for patients with normal preoperative pulmonary function tests, the relaxant with the shortest recovery index should be administered by titration and monitored with the aid of a nerve stimulator.
Though prolonged weakness due to incomplete reversal may occur 6 , there is only a single, poorly documented, but widely quoted report of myotonia after neostigmine 18 . Neostigmine-induced myotonia could not be confirmed by Mitchell 14 . If a muscle relaxant cannot be avoided completely, the shortacting non-depolarizing muscle relaxants and waiting for spontaneous recovery has been suggested 6, 18 . The two cases audited in which neostigmine was given had no problems.
Anaesthesia under neural or regional blockade will not protect against a myotonic response to surgical stimulation, electrocautery, or shivering 6, 8, 9, 14 . Intravenous regional anaesthesia may be the regional technique of choice due to the direct relaxant action of the local anaesthetic on muscle bundles 9 . No surgical difficulty was described in those patients for whom spinal or eye blocks were performed.
In conclusion, the perioperative complication rate at Royal Perth Hospital appeared low compared with figures in the medical literature. The low rate of complications may be due to the type of surgery (laparoscopic and peripheral surgery, rather than upper abdominal), the perioperative anaesthetic care (booked admission to ICU) and the selection or avoidance of particular anaesthetic drugs.
